I. In troduc tion
The low-excitation Herbig-Haro (HH) Object No. 43 (-Haro 14a) has been the subject of several optical spectropho tome tric studies (Dopita, Binette, and Schwartz 1982; Bohm, Brugel, and Olmsted 1983) . Dopita et al. (1982) first hypothesized the character of the blue-ultraviolet continuum "excess" as being due to enhanced H° two-photon (2q) emission in a relatively low-velocity shock. Schwartz (1983) obtained ultraviolet spectropho tome try of the object in the range XX 1250-2000a, finding evidence of the continuum maximum near X150M predicted by the 2q hypothesis, as well as the presence of Lyman band H2 emission lines produced by fluorescence with H° Lyman a.
In this paper we report the results of new ultraviolet spectropho tome try of HIT 43 in the range 1,X 12 5 0-3 10 04, and new optical. spec tropho tome try in the range XX 3500-735(14. In combination with the results of Dopita at a1. (1982) and Schwartz (1983) , the new data are analyzed to determine the form of the interstellar extinction correction for HH 43. The continuum and emission line fluxes, corrected for extinction, are then used to discuss the energetics and shock wave dynami%s of this object.
II. Observations and Results

a) Ultraviolet
The International Ultraviolet Explorer (I.U.E.) was employed on 1984 August 22 to obtain an ultraviolet spectrum of HH 43 with the short wavelength prime (SWP) camera at low dispersion. The exposure of 425 min duration covering the range XX 1200-20001, was carried out with the same spectrograph settings as the 1982 exposure of HH 43 which had a duration of 390 min (Schwartz, 1983) . The I.U.E. long wavelength prime (LWP) camera was used on 1984 August 19 in a 420 min. exposure to obtain a spectrum of HH 43 in the wavelength range XX 2000-3100A. In all exposures the large aperture (approximately 10."3 x 23" elongated figure) was used with a position angle of 146°. The long axis of UR 43 is aligned in position angle 135° which permitted the entire object (-15" long) to be observed through the aperture (see Figure 1 ).
An extended source reduction was carried out for each spectrum as described in Turnrose, Harvel, and Stone (1981) . The geometrically and photometrically processed images were reprocessed at the I.U.E. ttegional Data Analysis Facility at the Goddard Space Flight Center. Each spectrum was subjected to 3-point smoothing prior to emission-line and continuum flux measurements.
Emission lines were identified and measured as in the earlier work (Schwartz 1983) . The results of the UV emission line measurements are presented in table 1 (columns 3 and 4) for both the 1982 and the 1984 spectra.
The questionable C II A 1335.9 line which was noted in the 1982 SWP spectrum was not present in the 1984 SWP spectrum, therefore it was likely the result of a cosmic ray "hit". However, the lines of the H2 Lyman band, produced by New spectrophometry of HH 43 was obtained on the night of 1984 April 2-3 using the Anglo-Australian 3.9 m telescope. The 25 cm camera of the Royal Greenwich Observatory Spe%trograph was used with the Image Photon Counting System (IPCS) (Boksenberg 1972) as detector. Spectrograph settings identical to those used in the 1981 January 8-9 observation of HH 43 were employed (Dopita at al. 1982) . A 250 lines mm-1 grating was used in first order with a slit of 400 µm (2."65 on the sky), yielding a resolution of 11 A in the spectral range 3400;A47500 A. The external memory was used to give 50 spectra, each 2044 pixels long, separated by 2."07 on the sky. The data reduction procedure was identical to that described in Dopita at al. (1982) , and the reader is referred to that work for a more detailed account of the data reduction and the spectrophotometric accuracy of the system.
In observing IIH 43, a position angle of 135 0 was used in both the 1981 and 1984 measurements. With the slit aligned with the long axis of the object, three separate regions of the object could be readily identified (see The absolute optical spectrophotometry obtained through the 2."6 slit cannot be compared directly with that obtained with the I.U.E. (which measured the entire object). In order to normalize the optical data to the UV data, it was assumed that the continuum followed the combined H° two-photon plus free-bound (f-b) spectrum found by Dopita at al. (1982) . After correcting the continuum data points for a particular value of reddening (see section II c), the UV continuum fluxes in the range 2 7 004%43100A (where the UV flux uncertainties are minimal) were fit to the theoretical 2q plus f-b spletral energy distribution. The optical fluxes (%?3390 A) were then adjusted upward by a common factor to achieve a best fit to the theoretical energy distribution. For the reddening which was finally adopted (E B -V . 0.2, 0 Ori extinction), the optical fluxes had to be increased by a factor of 1.83. This suggests that about 55% of the total optic-, I light from HH 43 was measured through the 2."6 slit. The H^ flux at the bottom of column 8 in table 3 and the continuum fluxes in column 3 of table 4 represent the best adjusted estimate for optical fluxes from the entire object. In adjusting the optical fluxes to achieve normalization with the UV fluxes, we have made the assumption that the emission-line and continuum emitting regions are co-extensive over the face of HH 43. c) Extinction Corrections Bohm, Brugel, and Olmsted (1983) represents the combinaticn of two-photon and free-bound emission found by Dopita at al. (1982) , whereas the dashed-line component represents two-photon emission only. In normalizing the theoretical curve to the observed near-11V fluxes (3500<A<400(A), i2 is seen that the fit is very poor throughout the remainder of the spectrum. The "normal" extinction curve assumes a ratio of total to selective extinction of 3.1.
It has become increasingly evident that a peculiar extinction curve is required for many HH objects (see Bohm and 88hm-Vitense 1984 , and references therein). The logical choice, especially for objects in the Orion dark cloud complex, is the mean extinction curve derived for the 0 Ori stars by goblin and Savage (1981) . Although the peculiar 0 Ori extinction is essentially identical to "normal" extinction in its relative wavelength dependence in the range 44004%< 600(A, there are large differences between of the two curves in the UV range in the sense that 0 Ori extinction tends to he relatively neutral. Also, from the measurements of Lee (1968) , there is an indication that the 0 Ori extinction becomes greater in the red and near-infrared than does normal extinction, signaling the effect of a larger ratio of total to selective extinction. This effect is presumably due to the presence of larger grains in the dark cloud than in the diffuse interstellar medium. Assuming a ratio of total to selective absorption of 5, we have corrected the observed fluxes using 0 Ori extinction for E(B-V) = 0.46, with the results plotted in From a large series of theoretical shock wave models produced over a wide range of pre-shock densities and post-shock temperatures, it was found that this ratio was reasonably predictable as a function of electron density (i.e., as reflected by the %6731/X6717 intensity ratio). Thus the observed value of R, in combination with the theoretical value predicted for the observed nei HHs of 10 16 cm, one can arrive at an estimate of the dust to gas ratio required to produce 1 mag of internal extinction if !;he approximation for extinction by relatively large grains is used, Ty -KvA a vngt i where a is the geometrical cross auction for the average grain, n R is the grain number density, and R is the column depth. For an average grain radius of 0.1 Wm, Tv -2.2 requires that ng w 7 x 10-7 em-3 . For a grain mass density of 3 g em-3 and a typical HH (poet-shock) gas density of 104 cm-3, this results in a dust to gas ratio of -0.5. Moreover, the use of larger i grainy exacerbates the problem. For an average grain radius of 0.3 µm the calculation leads to a dust to gas ratio of 1.3. Even though our estimates i have been generated with coarse approximations, it seems unlikely that any combination of parameters can be changed to lower the dust to gas ratio to the more conventional value of -0.01. We conclude that most of the extinction is likely r'<,4 to dust which is external to the HH object, but still internal to the csck cloud complex in which the object is embedded. Curiously, the excitation structure of HH 43 appears to be the reverse of that for HH 1 when viewed with respaat to the exciting star. In HH I t the low-excitation portion of the nebula is "trailing" (i.e., closer to the exciting star), with the high-excitation component forming the lending edge. This is suggestive of the "interstellar bullet" model for HHs (Norman and Silk 1979) in which a fragment is plowing supersonically into the ambient medium. Dopita et al. (1982) concluded that the object may be dominated by a non-equilibrium shock in which a substantial recombination zone has not yet developed. This has the effect of enhancing the 2q/ UP ratio because of the dominance of collisional excitation prior to the development of a recombination zone. Enhancement of 2q emission occurs also in a low-velocity shock since only a small fraction of the hydrogen entering the shock may in fact be ionized after passage through the shock. Relative to its Hp flux, HH 43 A exhibits extremely weak continuum (Figure 3a) , a feature indicative of higher velocity shocks in which the post-shock hydrogen is completely ionized.. By contrast, the low-excitation components B and C show very obvious continua increasing toward shorter wavelengths (Figures 3 b,c) , confirming the intimate connection between low-velocity shocks and the 2q enhancement. 
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where n is the gas number density in the pre-shock flow and m is the average mass per particle. With the lower limit to the mass flux H, and using n a 100 cm-3 as an average pre-shock density, we find that the computed area (2.7 x 1033 cm 2 ) is roughly comparable to the observed area (-4 x 10 33 cm2 ) of HH 43.
Of course, the computed area is a lower limit since the luminosity used to obtain M is a lower limit. Also, the shock area as seen by the flow coming from the star may in general be somewhat different than the area of HH 43 as seen from earth, but probably not by a large amount. It is in fact clear that the mass flux in the flow must be considerably greater than the computed lower limit since 43 B and C possess substantial kinetic energy which must be added to the radiative luminosity in order to achieve a reliable estimate of the total energy of the flow.
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